Background: Experimental studies provide evidence of a relationship between stroke and mineral intake but this information in human are still limited and inconsistent. The purpose of this study was to investigate sodium, calcium and iron intake and stroke in Iranian patient and control population. Materials and Methods: In a case-control study with 46 stroke men (aged 56 ± 18 years) and stroke women (aged 52 ± 7 years) and 60 healthy people, we investigated the sodium, calcium and iron intake inthe patients. Results: After adjustment for age, sex and cardiovascular disease we found that a high sodium intake was associated with a statistically significant higher risk of stroke (P < 0/05). We saw a significant association between iron intakes in men (P < 0/05). And calcium was not significant associated with risk of stroke (P for trend >0/05). Conclusion: These findings in men and women suggest that a low sodium intake may play a role in primary prevention of stroke.
control group had neither history nor clinical evidence indicating a previous stroke, and their treatment at the outpatient department was not related to any cardiovascular disease, malignant tumor, or diabetes. We also excluded patients who had been on long-term modification of diet for medical reasons.
Finally, 46 men (aged 56 ± 18 years) and 23 women (aged 52 ± 7 years) with stroke were included in this study. Information on typical consumption of food and demographic and lifestyle characteristics was collected in the interview. The information also included age, sex, weight, and height. When patients were unable to answer, we asked for their next of kin to obtain answers.
We used a food frequency questionnaire (19) that included 168 items covering foods commonly consumed in Iran. The reference recall period was set at one year before the incidence of stroke. We obtained the quantity of minerals for each food item from the food composition table. We used the software of FPII to assay collected information and t-test for comparison between groups.
RESULTS
The study population consisted of 129 subjects, 69 patients with acute stroke, 46 men (aged 56 ± 18 years) and 23 women (aged 52 ± 7 years) and 60 controls (30 men and 30 women, 45 ± 5 years of age). The anthropometric measurements of the stroke subjects are reported in
INTROUDUCTION
Stroke is one of the leading causes of disability and mortality in many developed countries. [1] It was estimated that 15 million new cases of stroke accrue worldwide annually. [1] Approximately 10% of the deaths in the world are related to stroke [1, 2] and it is estimated that the incidence of stroke will increase during the next 20 years. [1, 3] Dietary factors are associated with the risk of stroke, [1, 4] for example, by the impact on blood pressure, resistance to insulin, systematic inflammation, thrombosis, and oxidation. [2, 5] A diet rich in calcium, magnesium, and potassium may decrease the risk of stroke, whereas increasing intake of sodium can lead to higher blood pressure and risk of stroke, [1, 6, 7] but the effect of the intake of iron is not completely clear. [1, 8] Due to the fact that minerals are essential elements for human body, some researchers have investigated the association between stroke and dietary intake of minerals, but the results are inconsistent. [1, 9, 10] So, we aimed to investigate the effect of dietary intake of minerals in patients with stroke.
MATERIALS AND METHODS
Surveys for this case control study were performed in the Alzahra Hospital in Iran from April 2010 through March 2011 We recruited subjects from two wards of this hospital; the incident stroke patients were referred from the inpatient wards of the neurology department and the control group from the normal population. The Table 1 . Intake of energy and micronutrients in stroke subjects and controls are shown in Table 2 . Intake of sodium in male and female patient with stroke was significantly higher than the control group. (P < 0.05, P < 0.001 in men and female respectively). Comparison of mean intake of vitamins and minerals in the study subjects with the recommended dietary allowance (RDA) are shown in Tables 3 and 4 . In male patients, intake of iron was 21/5 ± 7/5 mg/day and in healthy men, intake of iron was 14/5 ± 8/5 mg/day, whereas RDA is 8 mg/day; therefore, intake of iron in the case group was significantly higher than the control group (P < 0/05), but intake of iron in case and control women was not significantly different. Intake of zinc in men with stroke was 17/2 ± 8/5 mg/day and in healthy men was 13/3 ± 7/3, and RDA for zinc was 11 mg/day; so, intake of zinc in men with stroke was significantly higher than healthy men (P < 0/05). But intake of zinc in women with stroke was 7/2 ± 3/4 mg/day and RDA is 8 mg/day, but intake of zinc in healthy women was 5/2 ± 4/1 mg/day; so, this difference was not significant. However, intake of calcium in male patients was 1352 ± 440 mg/day and RDA is 1000 mg/day; whereas intake of calcium in healthy men was 972 ± 335 mg/day; so, this difference was not significant. Intake of calcium in the two groups of women was also not significantly different.
DISCUSSION
In this study, we found that men and women with stroke had a diet higher in sodium, the positive association between the intake of sodium and stroke was independent of the intake of potassium, and this was observed similarly for nonoverweight and overweight persons. Findings from previous studies that have examined the relationship between the intake of sodium and risk of stroke have been inconsistent. [11] Our findings were supported by results of some previous studies; two studies of Americans [11, 12] and Japanese [11, 13] researchers reported that the intake of sodium was related to an increased risk of stroke and mortality and it was reported that about a daily intake of 100 mmol sodium maybe associated with 32% higher incidence of stroke among overweight Americans. [11, 12] Japanese men with an intake of 306 mmol sodium had a twof old increased risk of stroke compared with people with a daily sodium intake of 174 mmol. [11, 14] Mitsumasa et al. reported that a daily intake of 100 mmol sodium was related to 83% higher mortality from stroke. In addition, they found a strong positive association between intake of sodium and mortality from stroke for persons with either a body mass index (BMI) <25 or a BMI ≥ 25. [11] Overweight may increase salt sensitivity for blood pressure. [11, 15] However, Susana et al. reported that sodium was not significantly associated with risk of any stroke subtypes after potential confounders were controlled for. [15] A prospective study from Finland [16, 17] and another from Japan [16, 18] showed no significant association between intake of sodium and incidence of stroke. However, another Japanese study reported a significant association among men and women with a high intake of sodium (median daily intake of 7194 mg among men and 6478 mg among women). [16, 19] In addition, the National Health and Nutrition Examination Survey epidemiologic follow-up reported a positive association among overweight persons. [16, 20] High intake of sodium has been related to high blood pressure. [1, 21] In this study, we reported that men with stroke had a high-iron diet and we supposed that high intake of iron can increase blood pressure as a main cause of stroke, but we did not find this result in women. In a previous study, researchers reported that increased intake of iron may elevate the risk of stroke. [1] They hypothesize that high intake of iron could increase the risk of atherosclerotic cardiovascular disease. [1, 22] In contrast, a previous cross-sectional study involving four countries showed a significant inverse association between intake of iron and blood pressure, [1, 23] whereas a recent study that was a randomized clinical trial did not observe any effect of reducing iron stores among phlebotomy on the risk of stroke and myocardial infraction after six years of intervention. [1, 24] So, more investigation is needed to diagnose the effect of iron on risk of stroke. In our study, we observed no association between intake of calcium BMI=Body mass index; WHR=Waist-to-hip ratio and stroke. Susanna et al. reported that intake of calcium was not significantly associated with risk of stroke after potential confounders were controlled for. [15] In addition, the Health Professionals Follow-up Study observed no association between intake of calcium and stroke. [25] The Nurses' Health Study reported an inverse association between intake of calcium, especially dairy calcium, and risk of stroke. [26] Likewise, in a cohort of Japanese men and women, intake of dairy calcium was inversely associated with stroke mortality. [27] In a previous study that was a randomized trial including 36,282 postmenopausal women, intake of calcium and vitamin D supplementation neither decreased nor increased the risk of stroke over a seven-year period. [28] Intake of calcium was positively associated with the risk of intracerebral hemorrhage [2] in eight prospective studies of calcium intake in relation to stroke incidence or mortality; [29, 30, 31] four reported an inverse association between stroke and intake of dairy calcium but not nondairy calcium, [3, 21, 22, 23] and no association was found for total intake of calcium from both dairy and nondairy foods. [5, 13] The reason for the inconsistent results for the association of calcium intake with stroke maybe due to the difference in the range of exposure or the lack of adjustment for potential confounders.
CONCLUSION
In this study, a high intake of sodium was associated with a significantly increased risk of stroke and findings from this study did not report a protective effect of calcium on risk for stroke.
The limitations of the present study are first, the estimated intake of sodium from the present questionnaire study was ≈50% lower than that estimated from dietary records. [13] Second, we estimated intake of sodium with the food frequency questionnaire, whereas urinary measurement is a better tool than a food frequency questionnaire. Third, the diet was associated with a self-administered questionnaire that may have led to some errors in the measurement of dietary intake. 
